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NUCLEIC ACID HAVING MUTATION, AND SEPARATION OF DOUBLE-STRANDED DNA 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for efficiently detecting any mismatch in nucleic 
acid using MutM protein by contacting subject double-stranded nucleic acid with MutM protein, 
followed by detecting any binding of the double-stranded nucleic acid to the protein. 
SOLUTION: This is a method for efficiently detecting any mismatch in double-stranded nucleic 
acid utilizing MutM protein having an ability of detecting all the mismatches including cytosine in 
nucleic acid by contacting subject double-stranded nucleic acid which is bound to a support or is 
labelled so as to be able to bind to a support with MutM protein which is derived from Escherichia 
coli, and is detectably labelled, binding the double-stranded nucleic acid to MutM protein, followed 
by detecting any binding of the subject double- stranded nucleic acid to MutM protein. It is also 
possible to efficiently separate double-stranded nucleic acid containing mismatch(es) from 
double-stranded nucleic acid containing no mismatch. 
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(54) USn<0««] 2;*««+©3X^y? 1 «Ii^a±W^*^ Mca^vym 



(57) [E*J] 

[»H3 Mutj*>>^f H*SV>-c. j&*J:<iaBJ4> 
«Ktm*> filrfi 2 *M«B!&$3«-r 4 



CefcJttSt^XS. (b) »2*«M«K£K*:"^ 

W£©*te*t*fl-raxe. itstt-xm. 
im i K.$m<Dim. 

(b) as«*fee»t*fj(ss«*^-f^y if jxsitz 

XB, <c) ^^7-yy-TX«:J:D^fiEL./c2*«(l« 
!!*WitM30/S*H«:«J!*3ttSXe i (d) &2# 

tfi&«*©^f ci 2*imm t»* > >**sr £©«hn* 

0 X t> 5 & t tc tt£J$»tclS£- oI««c«9l S tlX I > 4 , 

[««9 1 o ] wjtwf s*J^ft«:l£^o-cc» 
s^JfcasmwK^TimBKttusisn-cc**. sure 
7*fcii8t«at6©;fri£. 

& 

■cc»a, »^ 7 *6 9©ivrft *££«©#&. 
i 3 ] i^-m&mmfrh ? * ^ 9 ***t?2 

*SftSK*^M»-r5*^-C*o-C. (a) 2SMflSH 
SCW*mtMf »"f*H«:®JI*3tt*Xe. (b) 2# 
M^BUm^ewjtM* > * tnt&S&i&lfrlr *2# 

/io2*jffl^s*^sB-ri^-c*-5r. (a) 2*a 
«msefttwitM*>^i'H«:sai*si*ixe, (b) 

2#«&B»W4*6MjtM$r >M*J|£te£ Oftl,>2*Ml& 
M*@itX-r*X1I. 4:^tr*tt. 

wjsjs i 3 * tux 1 4 (cia«©^ft. 

ItflXm 16] 2 *«l«B»s»w«M|S^-C*4. 80 



(2) 1#W2 0 0 0-3 0026 5 
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3*6 1 5©t>rn*>«:i2is©*ffi. 
i 3*6 i 6©i,>m*(c8Bta©^ffi. 

[$e«©#*II&9Hl!] 
[ooon 

ffiOS, 2*»«W*©5^v,^Uim^*iJ:C^a 
[0002] 

[«£*©««&] ttmvutstt. i^77?iaa, is^ 

T**:/-K*B"Ca*[S-S Su et al.. J. Biol. Che 
m., 263, 6829-6835 (1986)]. iS¥, MutS*JfH>fc 5 * 
V-,*teHJ, itfe^S^Wij**«ra5BSn-Ct^[M. Cotoh 
et al., Genet. Anal., 14, 47-50 (1997)],, LiPL. M 
utstt 5 * V * ^ttStDSJBtC «fc -3 -Cft^CO^S *JS& 

CDS ^«:JtT4^{«5Ci[M. Cotoh et al.. Ce 

20 net. Anal., 14, 47-50 C1W7)]. £-yX> itfcf-^Bi 

[0003] ^ffiSMutrti^r-=->/^ bf>- 

£>^£irc&$[M. Cabrera et al.. J. Bacterid., 
170,5405-5407 CL9BS)]„ C©«fc *>tt h J a 

>gEH©jqi&||(*. ^BBfMutMWwwbcrjBlftSnfcttS 

r* a 8-* * v i > 4 h i' 5 ^ «astt 

U BSf*-r&Ci«:J:DtTtt*>n"CI,>*tM. L. Michael 
s et al., Biochemistry, 31, 10964-10968 (1992)]. 
30 [0004] 

[^AiWStU.t'Jt-riBIH] MjtMiO^ 

ofc, try 3y>fl±©s*v«, *4JSj*J;<t*mL> 
[0005] ^«^©W5E£Dffil«£LX, (AitM* 

[0006] 

ViUtc (HI ) . iSfctC. l-3©3*v»*©#tc6 
r. «»©ilttl/fc3^V9?«:jFfL-C<), WjtM*>^ 

^ft*is^-r4c£*jiffi07tO2) . ias*f 

50 ]Jil05^v 5 ?©#/l6T. 23js«RttB!©>tflSI©IRK: 



(3) 

3 

©Wile l *fctt«R©ra<DX*4fctt»AK:<fc-,-c£ 
C£4jatfJL,fcd24) . 

[0 007 ] 3 fete, *fcW#e>W. A»Swjt«f>^- 

CitCRKftL*:. BP*>, *aH«&a. MutM* >'t?f| io 
r *C»«D#«**T 5 C 4 *i PII6-C A 4 C i L- 

fc. 

[00 0 9] BP*>. Jfc&WW, MjtM*>^'5'tl*fl3t>fc 

MK®»fB#tttcNL. «fcOA#«(ctt. (l) 2$ 
««&Bt*©5*v-,**t*aiT*:^-c*-o-C, <a) 

(b) ^fciRsniaso^frioia^fciaai-r 

4Xe. *#t»m (2) NhtM9>'*9H1fi*Mm 

a*-c*$, ( i ) tctatto^rtt, o) &&2*h 
tiros. (i) */ttt (2) tcgem©^. 

(2 ) (c Stg©^ffi. { 5 ) tfttft 2 *«WSB*i«IUi pj 
tBJClSfflliSnTl**, (1). (2) (4) KK 

ttO^fffi. <8) »Mtllir>/<5Ff|*HftffloJ|BK:*»S 

*vti>£, <i > *>e. (3) oum^iciatt©^, 

(7) CSBtfOStHittlU-ri^ffi-CA^-Cv (a) 

tt*^*j:tmj8i8»*ii«-rax*i. <b> « 

(c) >W^V^X{cJ;0J&fiSLft:2#»8M*Mj 
tM*>^KCc«tt;*-t*SX1I. (d) 3t2#if[#ia 

fixe, *^tr^. <8) lAitMSi/Asrijafrrtra 

Bgl*-Cft*. < 7 ) «:ta*H©*tt. (9) &«rtSK 
KIS^"ItBtceai3nTt>i. <7) *fctt (8) tC§3 

WMirm* (10) MutMf >^-?©#3mf*K*£,^L 

(7) (8) tcEiS©&i£, C l l > tSflttSK 

(8) (1 0) KiBMO^ (12) WrtWf 



fHH2 00 0- 3 0 0 2 6 5 
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<9> ©c>rn*»tcia«i©^. (i3) zmask 

ft-p-c, (a) z*imMimt:mxM*^>mnK.m 
msnzxm. (b) 2*««KK«*>6MjtM*>^ 
^«ia^»*»ia-r52*a«»*iajt5ir«xa, * 

$t»m (14) z«S««6B4HsX79f* 
*3£)5:t>2*a«»*^|»-r4^fe-C*o-C. (a) 2 

(b) 2*|R«BKfi*»^l*jtM*>A^HitS^L^ 

t^ttftn^HiR-rixe, (is) m 

uw* >/^«*J^»«**-c* ( 1 3 ) * fcli 
(14) KifflttO^fj*. (16) 2#«&Bi*i»«t& 

i>as®rc*-2>, (i 3) *>6 ( i 5) ©i>-rna>«:iais 

©#8, (17) Muttia^M^Rtf^fctttclS^GT 

a )*><&< i b ) ©t»r*%»>tcE«w)^ffi t (cin-ra. 

[0010] #&WC*H>T ri^7-;fj i 

\z. rf-> (a) , ^r^>cQ, (c) . * 

s> (t) (*twDW&izv^!s)\> <u) ) *>6aiRsn 
4-»©a»*t**iE?it**ii*t (vT*rtfic/c) -c»^ 
i.>ct*}gt. *»W(c*jt>-c rs*v»*j sctj, i 

405^7^, ttfctf«:-£*xe>©iffi*^fctt**** 
ft*. 

[0 0 1 1 ] ttts *»K|tc*l>T riESj itt, MR 

tfc® u teas*. *3» zt&mm'pvmtt «. «s 
(2*sft&a<z>«&K:ttJ&s*t) 

[0 0 1 2 3 *fc> ^WWK^U-C i(,»ofc*8 
a, ^fiS^D^^Ush^K^^tr. ift:l3t:«lKK*iJ: 

tf. 

too i 3] *»W«c*i),>-c rjttiaettj ttt, 
stfis«Kiis*4«EBi-c*4. was, m&*mwmt> 

■eft 4. 

[OOl43*/t, *«w«:*j(,»-c r^?u2*tm 
mi tit. *«fl«j<c«ffi«wa2*«ftaM-cft5*i, i 
* fctttsa© 5^7, ^*=sr-r c t tc «t o #tBf»w&si 

[00 153 



5 

ttwra. xaw<»i$m*> 2 #«*©£*•? 

S, «£o-C, *«W©^ffi«. (a) tt*2*»l&St 
*MutMf >^-fWfC««S*4Xg. *5iCX (b) e 
2**A^±»^**Jti©*S£**tti-ra:E« > * 

[ 0 0 l 6 ] #lftW©:£tttt, b 5 *v -v 

**tt*t (c/a. c/r, c/c) o«ttfc«fcSfJi-c&4. 

[0017] *!6^©^i£tCffl»,^nS rn,tM^>y^ 

2#«8R#©3*v?**8gaL5*RD*© 

OWitJy^*oyjr>^d>MtL,'Ctt 1 gf©0qgi*jJ:tfO(i 
q2 [P.A. van der Kenp et al. , Proc, Natl. Acad. Sr. 
-i. USA, 93 , 5197-5202 (1996)]. V?*0qql [T.A. Ro 
senqulst et al . , Proc. Natl. Acad. Scl. USA, 94, 7 
429-7434 (3997)]. If— 7* • If-*? -r 7* (Thermu 
s thermophilus) hiitM [T. Mikawa et al . , Nucleic Ac 
ids Res. 26, 903-910 09980], 7 5 tf K ^J/J* • If V 
7i~ (Arabidopsis thai i ana) AtMWlte <£ If AttMG 
U. Ohtsubo et al.. M>1. Gen. Genet., 259, 577-590 
(1998)]. t F-Ogql [K. Aran et al . , Oncogene, 14, 
2857-2861 (1997)]^*l»l6*in>*. Sfc. 2*§m 
StttJ©5*v?**KStO0*BlfJ, Ctl6f^l 

[0 0 18]*fc. 2^«flt«t'©3*v»**igfi5l, 
^3a©*>><*JI©7 5 ^REJW, l i 

-at. *<©^*i&flrc*4. a&<4*m*>s: 

S^AfficLt W.P. OengiJ.A. Nictoloff©^?£ [An 
al. Biochan,, 200 , 81 (1392)]-*\ K.L, MakamayaiF. 
Eckstein©^ [Nucleic Actlds Res., 14 , 9679-9698 

(3386)]. ^>^AStaaiA)£io-c». mmtzvm 

&*:%3Sklstc*MM XUL-Red** (Strataqenett) 

[J.-3. Diaz et al., BioTechnlque, 11. 2 
04-231 (199!)]i*&lfc]&*VC«,>&. 
[0 0 1 8 3 *fc. WjtM5f>^^Hti^JUf ^ar>-S- 



(4) 1$BB200 0-3 00 20 5 
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[002 0] MutMirW^Htt. ?»©jf^ScL 

7 4 8fcH*7 >*- ?A#ffl**IB#£fe1*fc2ffcI© 
[S. Bcriteux et al., BUBO J., 6, 3177-3183 (19 
87)]tcJ:r?9SKTSC<!:*iwigB-C*S. HWSW.* 

[0 0 2 1 ] *^(C*jW4 2*«SM<tL.'Ctt l 

•7 , ^*wrs*»5*>*iftaiLyti,>Bfa©2*«<K«* 

ffll>iC:<b*loJffi-C4>S. 2*«eK«. 22MJIDNA. 

2*«rna. DNA/RNA©i,>Tn-cA.o-ctJ:i,>. 2^mm 

5 F*dtr*c? * -rW§3*lft:fc©*fl3V-C fc«fc 
C». *fc. #lM9-~tMlll6a6 (PCR) S?-Clf«B3tl 
fcfe©*ffifc>"CtJ:c>, 

[0022] *«E©;*i£KfeW$«t*2*tt««iMj 
20 tM*><K2H<!:©fcMtt. 8SiO/<*H*iHm2#tt8 
a*©s*v 7 *£i£K*g^L5S£tt ((**.«. »S 
ttpH. igffflL iSJS) -Cfrfctoti*. Wit 

tf, 50 rM Hepes-KDH (pH 7. 

2), 100 1*1 KCl , 1 DM EDTA, 1 rM DTT*l*frf 6tl4. 
fflJStt. mii25*C. £l£^ttl#~30»Hffi-CtT5 
ct*ir#*. ±3B©*fF«-0l|-C*O, SJSfiJS-^* 
iftfit. 4*>©«SL ^9^T-©pt«©»lH<t*fFB 

[0 0 2 3 ] */c. 2*(|(«m«^ltS3«4jSSri$ 
30 mmtfiWkiXI,>Zt?38iZtlZtt£Mt. WA«Micr 
oSpin S-300 Ht *7i 5 y Jl-Vi^r 

[ 0 0 2 4 ] *fi*l 2 nutM* ?s<t ©js^ 

[002 5] Q atft2*tMgH*3t^(*KHSE, */c 
IJ. SC»«:««ltt4^r*«sH©-^*KBt^» ffe©- 

©ttltiJR^i©^. *fl.!Ti"J3>-b>1f*-©^V3> 



7 

XMM.-fiCtifiva [K. Bondeson et al., FEBS L 
etter. 423, 307-313 

[0 02 6]® t^2#«M5K*:£ft(*K:@5£. *fc 

Ajr<ifC»air4CiAl-C#5„ *7C. MutMf >^fHtC 

ci^tis. c©j;*>fc»^ t&ti^iOTtJ, r;i- 
HWfc»#mW&98»8!l«:J:CiE1g, SftliT'P^ 

[0027]® tata 2 *««B!*t*U3 pieitcaia l . 

■c*titfrtfi»*»x hu^hrt^x cure*™* 
MjtwtOH-^ffll, **t>tic-3fcffiMc*ll>b.*^i?:>5' 

±ie©<t|3IS-CAS. 



C5) SH2 000-300 265 
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[0 029]® ts«2*«SH«saH*ir. mj 

10 -y— Cjge2^|fl«H*«ttr5ci*l-C#S. 3£f?f* 

JR I F'^©i'>^*i'Sr©H5ei£it/riJ I. Chaiken^© 
#j£A*35l:re>ft5 [Anal. Blochero., 201, 197-210 (19 
92)]. 

[0 030] CCDI&JS, tSl*2#«H£a<fcWrtM*»<* 
n£<D&&ti:ttieiifi&m$tltH*. & 2 3 
^v v ^*i|?SE-rS<fctiJ3E3n, ttfctfc22Mft## 

20 -5. 

[0 0 3 1 ] *JH!0E?%X'?? ^©l*a^ffit£. 
fttt*ffll»-C 5 ***** Wt*Si§rL,7c»itM* 

30 [00 3 2 ] *7t, MJtM$>^^W4*Jrai> 

40 [003 3 ] CCDlftffl^ffiCDJiaSi. JUTOftK "C* 

mgnc$Lmifittvti&* ^*2*«^BltO**i^t;, ^ 
^a2*8fteEMii^Cj:(,>. ^-/5"J y-^Xtcj: OJ^fiE 
3*ite2*«R«tK«:StfU. wjtM*>^^®*ffifl*3«7c 
MjtMf>^*i'S«5^T?^*=ri-5'^f 02* 

50 ««BBc»«6r-5*», **23WWSB«:«^0«t 
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10 o 34] HPt. umioMmima. u> »t* 

^*J:C?*tJ8«Bt*l«ft-r*Xfi. <b) &mi& 

ut*imifLm*>u7Vjnxsi*t>JM. <c> 

4-7 'J y XtC«t DJFSfiX Ufc2 ;*iMa»£MjtM* * 

Hfcffittsttaiii, (d) ^^tawf©^^ 

&<. gS4WT*JfcS**<fttfil,fcC>i?rffl©«»*;B 
icfflfflirc**. 

[0036] ^^©T^lCte^TIi, tM*&8l£*tJ!a 

X3tf4) . CtUCfcO. 2*tR«CH*fl5fiS3*-6 (2 

M«Bti^-t2 2WRfeBtOfi^j<t*f3. 
H*i<tO*&(ctt. 2 *«««©*£&■&) . 
[0037) 2 2Wfl^»©Sm^rffii L-Ctt, 

«. 0.1M NaOH, 0.1M MG^^S^lT -5^*5 

fit (Tno 6Lh«cr*i«j:i,»#. aim, srceaam^ 

[0038] J^-f-? 1 ) jg«©pH*+14tCRT 

►JSfSKtf^ Ci*lT#5. 200»S&*t©Sffit 
6XSSQISBE (9(kM *X>«:f- h y^A<pH 7. 
2), O.SM NaCl) t£~C, WHWI£»tJffi«tt«9«A' 

». *yt«ir^6^o«»*ajw{c8sjjau. -ass* 

Sa*-C»^. *©». ;W:/y#.<XL,ft*>ofcI 
fctfWSWiKfSTaW^tCtt, HicroBpin S-300 HR*5 

[0 03 9] *&9i©:£&(c*jU-Cli, yti't. 

y # A XtC J: 0 JgfiS 3 tilt 2 *»HB»*MutM* W< * W 



(6) 1$ffl2 0 0 0-3 00 26 5 
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tfc 2 ^etBttWitM* ©!££*, 1WE©**!* 

■ctfttij-r*. 

[0040] «Hijftic*jiT4^yx-t/H>(ttiiaiia 

10 [0 04 1 ] C©*8* t /W^y^XtCtOJBsRUfc 

tmim&»pic9t&w&&rztmEsti. 2 

t?fti£ttfftt^$&$8#??&l'&t<t<b$J3[3fl&. 
[0042] ^SMUtt. HLitWfeipJ^Ufc, Z=WH 
tmimtr> t,^?^ 2;*iKt£«sl: /c« 5 

7^*S4«ct>2**lieM*^Mir4^ffiK:M-r4. * 

20 l/, C<i{C»L/HitM*^<^fl4SS*S3-S4. »JtWif> 
* *»tt. 2*««tttttt«t>©-Nf U 2 *««ttK©ft 
^tife*, f*JtM*^N-i'S*«ttl3#fc2*«KB! 

(c«r-&r42*««»*i»c^t>©*@iR-rtitf. cti 

«**2*««E«4tt4. 

[0 04 3] BP fc, **WOSX-7 9f-4dtf2**fl« 
(a) 2**R«&t*tt*MutM4>'< 
30 ^H«c««31*SX^, (b) z*««KttWjJ>6»*jt 

[0 04 4]-*, *»W©5^-7 9^4rS*^tl»2* 
ft&Btcr>att*&t*. (a) 2^I«Sm«MJtM$ 
>^^»{C«tt!3i*4Xa. (b) 2?m®Mimir> 
6Mutw* B <k 0 tt«< > 2*m&«4: 0iRT 4X 

a, 

[0045] ±fle©^ffitc*jc»r, ^s?tciti;-cxs 

[a) *»J:Cf (b) fcaSWsiaSOig-rciKJ:*). ffiH 
40 fit*JJ?3*5Cifc-C#4. 

[0 04 6] c*i6©;frfc«. a<i©ae5^-^p-i> 

ffitt. WA« 1 tt£&3* (single nucleotide polymorp 
Man: SNP) ©EiR©)t«>fcfflt>4c: <tjWt?&4. jfi 

t hy^A(B«r*«ai*. jie^©gEs<t)s»i©ijg 
-a>*. 5^-7-j?isK©**iaii)i-c#*/c 
©^■i)Krtt». *4ae^©^*o^aer-4i» 



C7) 
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Stt^aG^ftaHR-riciAJpjffi-e**. laii; 
Bfct»2g^ ftaiiRmtc * a- - > y-r 4 c igniter 

(0047]-^, i^^-y^*^*JEC^24^Rea© 

A-T*Ci C©t#. ttw#'J> 7— tftcj: 

[0 04 8] c*i6©*H14tT 5 fctt. Atttfjicii, W 

a * rwjtM* > /< f h 1 2 *wtm *s*t> s ate 

fft. KwtMftf**ftJS3ttS. e©». e-xw©3Sf$ 
fctcte^ u fc 7" a *■ a* /t a 7n f -<> 3 

* TE^-j7r - (10*1 Tris-HCl(pH 8.0), irtEOTA) 
5C»fflLfcf*> 3fSM<D3M #T-V^i&m£la*.< MutW 

»LfcNUtM* >A*R*<gffl L-C^«t*ff 5 C i fc* A 

9V? b #77 4 -ffltfci LX(i, HITrap »6-activat 
ed + A VrfrvUT , flSSttr 

— XiL"CliDynabeads M-450 Uhcoated SfctJ M450-T 
osylated (y-f^^tt) . $m7?X*:>Xm*l'V- 

Iftf ft &. Dynabeads M-450 Uncoated tJMJtW* 

«=tC^-r-6C tJ&lBjftgrAS. WU-tt, ttiTrap tHS-a 40 
ctivated©*£\ ffl(*-C&£ Sepharose ©*JV>J<^t/ 

ft3*vCt>£. Dim HC1 ©J^&teU pH ©*§«•?## 
/t^^v-^€:$02*M©KB. 3M fTit^fflTc 



#M200 0-3 0 0 26 5 
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[0 05 0] 

[005 1] t^JSPS 1 ]«XMM-Ctt. 3 x-?, ?dna 

f F (BHTttqflapcanqtgqtqttqq/|E5y## : 1, 8(*tr* 
ntJA, G, C SfcliT**-**) 4, fil.300 
RU (l RUU^Wm' H^-r 5) B5£ffc 

l/fetl/?-*-* 7SA (BIACDREtt) tC. 6XSSC(90nM 

fx>Bt^-h y?AcpH7.2), o.wmitTb y>A) «t« 

rS2©^liS* 'J=f>! 4»U*f- F (ccaacaccacrtflrtcca 
acyfB5>J#^: 2) *T-- 'J COjaST, 
|5jl,200 RU©*'J=rjt^L'*9 L F*lT^-'J>i'L//t. 
Srjfcl 'Jrf F490fig/m1©SSB ( 1 

«:, tt4oort*DfB«L/fcMutMtijStL> S22Wy|*y=f^ 

>^77T-iltK:l^»7r- ( SOnM Hepes-KOH 
CPH7-2) , lOQmM KC1 , IjtW EDTA, InM DTT, 5nM MqG, ) 

[0052] 1 CC^-T. AJttAiA. C * 

tcitCfO 5 XV » ^-*J i^A/TffiM 2*«tCj>t-r5l*rtM© 

Gfflffl2*««:»-r4t*jtM©tBs:^ffl> o«ciA. c * 

tBSfPffi, Cf>«iT£C, G. */t«TO5 XV*?-*5j:CfT/ 
Afflffl2*«K^TSMiitM5DtaSfPffl*?SL-T:^4 11 0 
"C«25tW»6l&IB. wm#fe«lL.T^W, 8S&*6KC1^ 

6W6*>ttJ:^K:, »jtrt*c/o c/rtjJ:CfT/c KhV 
(cc/A*j«fcc;vc«c*f-rsSi^tS^rStt*^Lft:. Cfttc 

»l/"C. A/T. C/C G/C T/AiUr,fc»Bt«2*«3|-yrf 

[0 0 5 3] 0ISfiW2]*S*ffl|"C«. ^ClBliMutMtON 
A»4i^J©fliaitCffifflLfc. 5*©PCR Beads (T?J/ 
♦ A 7TA-7i/7 M-f CcS25pmol©2SS 
©PCR^^-fV— ( GT ACTTGftfl GAATTCC TCMTCAOXATTTATC 
/K5U#^ : 3 ; TISlSPt J EcoRlWSrSPtl, feiV AGCOC 
CTGCftOCOGGGrGACTGAATOCGGAT/E # : 4 ; Tt&ffittP 

sti^Wmi) ifSSftnL. ^B25fiiCcft:4J:9jtt«^ 

'J^^jaffiss-C-Cso^-ff^OPCRSlE^f oft:, c© 
SttrS70ttS^©DNA»fK-*l*«ffl3ft/c. J£lt«, 2S(i 
IOTE-'^S'^t- (lOnMTris-HaCpHS.O), luM EDTA) 4 
SSSnL, v-Ti7nXtr>*;7A (MfcroSpin S-400 HR 
TV^tA 7TJL-Vt/T >mr7-#ft) *ffl(,>-C*K 
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nMl©20XSSC^v7T-*tSSJSlU 95"CtCtHJftl,. & 

[0054] HiTrap ms-activated ii : 7i*{7-?\s* A 

l>. ioo*iM©Mut**Sffiu»il*H5£'ftl/ft:. ^a v *>y 

fft, WM<vVr -fcSG^aHtUc. C©Mut*B5£{t 10 

0. 9iDiilK«»l,fc. MUMP* 

f-*tt)*3fi1. *0(BP5REcofU*l)Oar. ? f., Pstl4l0 
aAyhflttDU «B*T?±«*20yl(Cl,ft:. 37-CTC2 
BSfHI&lCU ^EcoRliPstTCttllltL/rtsOftilOOnqCD 
AB&ffl-"^ S-pTrc99A (T Vt^-f A VTJWisT 

-<*?i>*D ifitf, **>--;i<itiBK:J:9:£a*io*i 
^aftt-v *JIBxLl-Blue<c*AL/fc. ffl3BUcl7# 20 

CR*tf -aft:. 

[0055] n\wt&<D$zm»}3to&a>wm\t. 

^isytfrf? 4-?- (CV5-ACCCOTCCG\^CAT0CCC0CTAM 

S:a*J*A3*ift;»Aia5»J»S«Et/«c*>- 3 /i:. 
[0 05 6] gaS0!3]#3aSWT?li> MuttftgS©* 

ft:. DW*iiift3#ft:Mut*@5£{b*9AtciiiM!D3M ^7 
~^>*H**l/-C. *§£l/ft:DN*fc|§|i|5?l,ft;. 

-momc* Qxoui teste ufca. xftM2&nm<D 

^rDN^**-pTrc99AKi*AU JtSRfcftttfo 
ft:. to^L-ft:3^^Hf£ftf**©^**-©1*ArJNA 

fift:. 

[0057] mt&m* ]*mmmv\t, jm-r*na& 

{t^- 'J rf* £ U*-^ f-' (B-tggtggttggagcaggtggtgttggg 
aaaa/Bd?>J#^ : 6 , B-tggtggttgqagcacgtggtgttgggaaa 
a/E?li#-# : 7 . B-tggtggtrggagcaccgtggtgttqggaaaa/ 
EJ'JS^ : 8 , B-tggtggttggagcacccgtggtgttgggaaaa/ 
|2?tJ**f : 9 . A 4 C > (iBr-tggtggttggagcaccccqtggtgtt 
gggaaaa/ffiyiJS^ : 10. Btifcr^^>**U, TttSU 
(i 5 4. (ft 700RU Hffiftt/fc-b>-!t- 

-^V^SAK:, 6xSSCfT?SI2©+'J =f3* £ u** K 
(E?JS#: 6*}J:C^7(cStt/-Cttttttcccaacaccacctg 
ctccaaccacca/ B27>J*-^ : 1 1 . EfllS^ : 8*CStl,"C 50 
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littttcccaacaccacwtgctccaaccacca/K^JS*^ '-12, 
BSflJfr^ : OtCi+L/'Ttittttcccaacaccacccctgctccaacc 
*zca/m<mn : 1 3. E*|*4 : 1 0 tctt L-rtJttttc 
ccaacaccac cccc tqctccaaccacca/flgyj## : 1 4 . "FBI 

^y7T-tKa'<?7T-KU&Ot. JSRl/ft:200 
rM®MirtM*ii&0. SUfiWl tP«CC&2*«a^';^5tf 

[0 05 8 ] *OlS**B 2 «Cij*T. jltt-T* * At v 

*>ffitmn.btittb<D<D. 3> hD-^<bL/-crai»ft:ffl 

[0 059 ] |^tt«5]2|=|Sa6WJ"CSi, C/Ci^??? 1 
*s <fc Wfln©«Kttffla©o(ii# A 3 ft fcONAi A»Ml*J 

Lfckr**>fM-y=f3i*U**-K <E?U##: 7) 
*. «700Ri@Sftl/A:-b ^ ^stfe. XJfeffl4 

4PJ«KD*ft"C^«JS# : 11, 12. 13 *4 1 
4*T--y>^L/, Hffi«4il3I«O^T:MJt»C)tt 
Oft:. 

[0 06 0 ] *CDlS*€:H3K:^r. » ASfl/tODSt 
ttB-fctlft:*©©, 25«*B*jS-Cfe400Rliii±<7^S^a 
f>fr(cAj:oft:. 

[0 0 6 1 3 |^JS«6]**»W-Cli. #A*4C>{i5«i 

K <^>J#-^: 6) *tt700Wfl5e<tOft:-fe>ir-*"/ 
7SAK. J|I6M4i[Sl«©*fl : -CB2?>J»^: 11.1 
2. 1 3 Ait^il 4*T--U>^L/, *JSW44|iI 

[0 0 B 2] *<7>tt*«:H4<C^r. CCDW^tCB. » 

tt"<* i Wt,^^tt«:7f;L, ft:. 
[006 3] 

[»W©J»*3 *«WtC<t«3. MutM* >^*«*l. «H 

irtinJSei&^ft;. a$S<I«:Uv,^(f2 
Ci^fifeift-^ft:. 

[0 064] *«W©*ffi*C«ttXt<> S£*WWitSf 

^ s t wffl l ft:*fe-c am »r * o /t, tr 'j ; v ->m± 
tfflBtoiie! u^v^ ^©^m^ . ufig*ns»fcg 
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SEQUENCE LISTING 
<11Q> Amersham Pharmacia Biotech K.K. 
<120> Methods for ml snatch detection in double stranded 

nucleic acids, detection of nucleic acids containing 

nutations and preparation of double stranded nucleic 

adds containing mismatches. 
<130> A2-001 
<140> 
<141> 
<O60> 14 
<210> 1 
<211> 20 
<2X2> DH\ 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized oliogonucleotide 

sequence 
<400> 1 

gttgqaqcan gtqgtqttqg 20 
<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized olioopnucleotide 

sequence 
<400> 2 

ccaacaccac ntqctccaac 20 
<210> 3 
<2U> 33 
«212> DN* 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized primer sequence 
<400> 3 

gtagttqaag aattcctqaa tqagccattt ate 33 
<210> 4 
<211> 31 
<212> DNA 

<2X3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 
artificially synthesized primer sequence 
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CIO) 
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<40Q> 4 



aqcqcctoca qcgqgqtqaq tgaatccqga t 



31 



<21Q> 5 
<211> 24 
<212> DWK 

<213> Artificial Sequence 
<22D> 

<223> Description of Artificial Sequence: an 

artificially synthesized primer sequence 
<40Q> 5 

accqqtccqa acatqggcqq taaa 24 
<21Q> 6 
<211> 30 
<212> CNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 

syntehsi zed oligonucleotide sequence 
<40Q> 6 

tgqtqgttqg aqcaqqtgqt qttqggaaaa 30 
<210> 7 
<211> 30 
<212> CNA 

<213> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence:an artificially 

syntehsi zed oligonucleotide sequence 
<400> 7 

tgqtqqttgq agcacgtgqt qttgqqaaaa 30 
<210> 8 
<211> 31 
<212> CNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 

syntehsi zed oligonucleotide sequence 
<400> 8 

tqqtqqttqq aqcaccqtqq tgttggqaaa a 31 
<210> 9 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 

syntehsi zed oligonucleotide sequence 
<40Q> 9 

tgqtQQttqq aqcacccgtq qtqttqqqaa aa 32 
<210> 10 
<211> 33 
<212> DNA 
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19 20 
<213> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence:an artificially 
syntehsized oligonucleotide sequence 



<40Q> 10 

tqqtqqttgq aqcaccccgt qqtqttqqqa aaa 33 
<2lCt> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 

syntehsized oligonucleotide sequence 
<400> 11 

ttttcccaac accacctgct ccaaccacca 30 
<210> 12 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220t> 

<223> Description of Artificial Sequence:an artificially 

syntehsized oligonucleotide sequence 
<400> 12 

ttttcccaac accaccctgc tccaaccacc a 31 
<210> 13 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 

syntehsized oligonucleotide sequence 
<4O0> 13 

ttttcccaac accacccctq ctccaaccac ca 32 
<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 

syntehsized oligonucleotide sequence 
<400> 14 

ttttcccaac accaccccct gctccaacca cca 33 
[0MOffl*tt8*yBJ * . A^iAtKtCcfcS 5 Xv 9 **^tf 2#«*S^«ffl 

Tnj tf, A, C, C *fc«TO^^C^4a^O*S*^ 50 SC*WtSffl2*:Bftai-';zf^i;U^^^4CWT^te^*^ 
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[02] a«i-rss&4S3<D5^-v7^*w-rsDNA 

£„ 5 (c/c) c/c 3* 

•7 v I-* l~4-3attL/T^OCH\ (C/C, CC/CC, CCC/CC 
C, CCOC/CCCC) {Cit-J-SMutMOlS^**-*-. > 
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* [03] c/c5*^?*fcJ;tftfm©aK«*S©c#«i 
[04] »A*St»(*^£Sl»w£MJtM£ ^£W<0 



[SI ] 



[02] 





MB (no) 



[03] 



[04] 




-200 



60 100 ISO 200 24 0 



CflCC 

CgCC 
CwCCC 



(sac) 




G/CCCC 
3/CCC 



<«*) 



M#*> 4B024 AA20 CAOl 

4BD63 QfcOl QA13 QM7 QQ42 QQ52 

QR48 QRS2 Q534 
4H045 AAIO BAIO CA11 EA50 



